Southern California Shelf Rockfish Hook and Line Survey
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Survey Objective

The hook and line survey is designed to complement other
fishery-independent groundfish surveys by developing
annual abundance indices and time series of biological
information for groundfish species associated with the
untrawlable habitats of the Southern California Bight for use
In stock assessments.
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Survey Design

* Pilot project in 2003; annual survey cruises since 2004
» Conducted in late Sept. — early Oct.
« 2vessels, 12 days on the water (24 vessel-days)

« Conducted aboard chartered commercial sportfishing vessels;
~ 60" Iin length; same 2 vessels since 2004

« Sampling gear: 5-hook vertical gangions deployed by rod and reel

 Geographic extent: Pt. Arguello to the Mexican border
» Depth range: 20 - 125 fathoms (37 — 227m)

« 121 fixed sites spread across 20 sampling areas, re-visited annually
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Depth distribution of sites by stratum

» Broad range of I l .

depths, relief, and
d |StanCe from pOrt 50 - Vertical relief type (depth range within site)

» Facilitates samplinga |8 I I
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Sampling Overview

3 anglers x 5 drops x 5 hooks per line = 75 hooks per site

Captain has a 100-yd radius around site coordinates to
search and target habitat or aggregations

Each angler uses a stopwatch track 4 time waypoints
— Bottom time, first bite time, retrieval time, and surface time
— Maximum of 5 minutes of on-bottom or “soak time” per drop

Daylight hours only
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Survey Gear 7 4

* Heavy duty boat rods with -
large-capacity reels

 Standardized equipment chosen with
extensive input from the industry based
on survey goals
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Mamnlne: 20 |b. spectra
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Biological Sampling

 Second biologist works at
sampling station

* Length, weight, sex, age,
and tissue sample collected =
from all rockfish

* Specimens for maturity
analyses taken from key
species

* Non-rockfish (e.g. lingcod)

released alive
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Hierarchical Data Collection

- Year
- \essel
- Site
—>Drop
" >Angler
- Hook
—>Fish
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S it e D at a e SITE SHEET

g Date:_lLEJ_j_; Vesse. M T  SiteName: | S>>  SetlD:_/Zoioct®5 5
Site (categorical) SCS File Index No.:_5 F  General Area: e Day of Cruise:__ /&) it
. FPC name: I 4| Recorded by
Distance to nearest port Ste. Wind Drift
. Time Latitude Longitude Depth | Temp Spd. Dir. Spd. Dir.
Swell height Event [(24hn) | (ODMMMMM) | (DD MM.MMM) | _(fth) C (kts) (kts)
0 0 Drop 1 714 97 ¢ el 2
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p2 J(LZ
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Wave height it P
Drop 5 21
Moon phase CTD Cast] |52 37 . i i
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Tide phase (ebb, flood, steady) — it e 67 it | EEEPY
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Tide height O e R e - ="
>0-1 >0-0.1 New moon
Tldal f|OW (ftlhr) 1-3 0.1-05 . Tide Sfc. Temp. (°F) Waxing crescent
4-6 05-1.0 Station: First quarter
Sunrise time 71000 @ Distance: __ = nm Waxing-gibbous
. 11-16 1.5-2.0 Phase: @bb) flood steady Sunrise (24 hr) Full moor
Sunset tlme 1721/ 20-25 Type: spring neap neither Waning gibbous
D . f | 22-27 25-3.0 Height:| First Mid Last Sunset (24 hr) Third quarter
uration of solar day 28-33 b 3.0-35 f) {0 ; Waning crescent
Oceanog raphic data (CTD) 'Fov:nt?:swell drre’cﬂon‘ enter the d:e:c;fn compass degrees FROM which they originate; for drift direction, enter the direction in compass degrees TO which the boal is movin
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Drop Data

Drop number (1-5)
Time of day

Position (GPS)
Depth

Vessel drift speed &
direction

Wind speed &
direction

Surface temperature
Sinker weight
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Angler Data Hook Data
Angler position «  Hook position (1-5)
(A,B,C) Hook result
Angler identity - EiS'Tb )
- Bait bac
Gear performance No bait
Time waypoints - Missing hook
- Gear on bottom - Multiple hook
- First bites
- Begin retrieval
- Gear at surface
Effective fishing time
(calculated)
Time to first bite
(calculated)
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Ecological Data

Oceanographic profiles

 CTD sensor suite deployed to
generate a full water column profile
at each site

* Data collected: temperature, salinity,
dissolved oxygen, chlorophyll,
turbidity

Habitat type

* Underwater video sled deployed
opportunistically to capture visual
observations of the seafloor at survey I
sites
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Data Management
At-sea QA/QC comparing paper sheets

Shoreside manual entry into customized forms
feeding an Access 2010 database

Each site requires ~1 hour for data entry or
about 3 weeks to enter all 121 sites

Keypunching errors or incorrect handwriting
Interpretation are uncommon but do occur

FRAM Mook and Line Survey

HOOK MATRIX

Date Vessel Site Name:___ 1 Set ID 0y

SCS File Index No __ General Area:_

FPC name Recorded by: ¢

ANGLER A

T :3WVYN ¥3TONY |
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X
]
-]
=

1 (bottom hook) ] 2 I J I

-
J
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ANGLER C

Iil ' = 1 Hook : Ll

TONY

( = Hook Matrix Info - Microsoft Access
| e |
Fli Home [te Exter Data Datab Tools
3 H E X E
w & cut % 4| ascending \(; Selection * A = New I Totals 23 Replace %
23 Copy Z | Descending T Advanced = M gHsae  “F speliing = GaTo~
View | Paste - Fitter - ) Refresh . Find Switch I
S # Format Painte 4 Remove Sort W Toggle Filter | ay~  #X Delete = B More [ select - Windows
Views Clipboard Fl Sort & Filter Records Find Window
Hook Matrix Recorded By: [Taylor, Ian =1 [
Dates3/24/2012 | vessel:[aggressor | site Name:[154 | setin:12-01-05-020 ]
SCS File Index No: 20 General Area:|San Miguel Island | Day of Cruise:[4 E
Ander: A [paul Boxes next to hooks indicate Include in Survey
1| Drop I Hook 1 | Hook 2 | Hook 3 | Haook 4 I Hook 5 | on First Begin At Wt. Gear Drop
Nl No. SPECIES I Bottom Bite Retrieval | Surface Used Performance Notes
P 1 [ e e e o] o ] @ [ @ [ w6 [ 557 [ 3 []] Merees o
2 ufFE e GeE o @ e[ 5 [ @0 [t [ [ 4 [ ke o]
Fish j Fish NE B j EB 140 142 2:11 8:31 4[] MNoProbems 4]
2 o Fef e 5 @R 5] % | 3 | Uil | 9L | 4 [o]| et [
@ s P Fe EaeE ] g 5] B | 57 | 130 | mm | 4 []] lewtesrd) [
Anger: B [Philip =] ‘Boxes next 1o hooks indicate Include in Survey.
1| Drop I Hook 1 | Hook 2 | Hook 3 | Haook 4 I Hook 5 | On First Begin At Wt. Gear Drop
g No. I SPECIES Bottom Bite Retrieval | Surface Used Performance Notes
B 1 | #EfE HafF @ o] @ @] s [ a1 | us2 | 921 | 4 [w]] NePom [
--2 [ [ [e]EFsh [LE[fh (o] B o] @] 39 158 156 | 10:37 | 4 ||| N Prosems |4
Fsh EFsh =] Fsh Elea_\z[ ][N F[ 0 [ 52 [ 250 [ 235 | 4 3] Lestesks |4
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Ander: ¢ |ick ‘Boxes next 1o hooks indicate Include in Survey.
1| Drop I Hook 1 | Hook 2 | Hook 3 | Haook 4 I Hook 5 | On First Begin At Wt. Gear Drop
g No. I SPECIES Bottom Bite Retrieval| Surface Used Performance Notes
[ 1 ][R NE &][Fsh = [Fsh e G = [ s [ s [ s1s [ 4 o] Meremems o]
[Feh T[] (L] EFsh [L]@[F (o] BFh (o] 43 145 T30 | 1211 | 4 []] NePebems o]
Fsh =] IBB : Fsh T=] @[ : BB 41 ) 220 | 10:14 4 ][ NeProbems [
I [ =] @ mE =] g+ = A [ % | o [ 1m07 | 4 ]| fermem =]
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0 -0 c ° 0 0 ) -

Species Total caught| % lengths | % weights | % sexed | % otoliths | % fin clips
Vermilion/Sunset Rockfish 8761 99.6% 99.6% 99.1% 97.5% 97.7%
|Bocaccio J 6243 99.5% 99.5% 99.3% 98.3% 98.7%
(Greenspotted Rockfish 1954 99.5% 99.6% 99.1% 98.0% 98.2%
Yellowtail Rockfish 1016 95.2% 95.3% 89.0% 76.7% 95.0%
Chilipepper 714 99.4% 99.4% 96.9% 79.7% 98.7%
Speckled Rockfish 671 99.7% 99.7% 99.4% 97.2% 99.3%
Starry Rockfish 595 99.5% 99.5% 99.3% 95.8% 99.3%
Copper Rockfish 562 98.6% 98.9% 98.6% 96.8% 98.4%
Widow Rockfish 492 99.4% 99.4% 98.8% 98.8% 99.2%
Pacific sanddab 424 93.4% 93.6% 91.5% 0.0% 15.3%
Swordspine Rockfish 401 99.5% 99.5% 98.5% 90.5% 99.3%
Bank Rockfish 306 99.3% 99.3% 99.7% 99.0% 99.7%
Blue Rockfish 299 99.3% 99.3% 99.3% 98.7% 99.0%
Rosy Rockfish 287 100.0% 100.0% 97.9% 88.2% 100.0%
Lingcod 277 92.4% 93.5% 70.8% 0.0% 70.0%
Greenblotched Rockfish 245 100.0% 100.0% 99.6% 98.0% 99.6%
Halfbanded Rockfish 228 98.7% 98.7% 96.9% 91.7% 97.4%
Squarespot Rockfish 221 99.5% 99.5% 98.2% 92.8% 97.7%
Cowcod 188 100.0% 100.0% 99.5% 99.5% 99.5%

00K ana ey data also 20 e 2008 pweye sto ASSE s



Summary of hook results
% of hooks returning fish by year
* Fraction of hooks with
fish indicates potential
to capture either
Increases or decreases
In abundance.

 Changes in Boccaccio
abundance have had
largest influence
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. Bocaccio
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Analysis and Modeling:
Applying Survey Data to Stock Assessments

Objective Methods

« Annual index of abundance for  * Variable selection
use in stock assessment

* GLM structure and Bayesian

e Annual variance estimates estimation
reflecting: .
Al . o |llustrated here as applied for
— Parameter (estimation)

. bocaccio rockfish
uncertainty

— Sampling variability (sites, hooks
deployed, weather, etc.)
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Model selection

Independent variables examined
for model selection

Design-based variables included

Inference Design

Categorical

Continuous

Year Site*

Moon phase

Drift speed

Vessel

Tide type

Drift direction

Angler

Tide phase

Swell height

Swell direction

Drop

Wave height

Hook

Percent solar day

* Site is included as a fixed effect, so habitat,
depth, location, etc. of the site are not included in
the model directly

”Q“
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Tide height

Distance to centroid

Wind speed

Water temperature




Link and error model

 Each hook represents a Bernoulli trial:
was the species of interest captured?

* Implies a Binomial error structure
Canonical logitlink: 4, ;1. =100it™ (6, 1m0 )

Design variables 6, ;, mn =&+ Year + Site +Vessel + Angler + Drop + Hook

Main effects +Wave height +Tide height +Tide type

2" order polynomials +Wave height? + Tide height?
Interaction +Vessel - Tide type
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GLM structure

(Bocaccio example)

Design variables
= o + Year + Site +Vessel + Angler + Drop+ Hook

Hi,j,k,l,m,n

Main effects
+Wave height +Tide height +Tide type

2" order polynomials
+Wave height® +Tide height?

Interaction

+Vessel - Tide type
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Bocaccio index through 2012
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Index use in stock assessment

* Fixed station design cannot be an absolute estimate of abundance.
* Relative catchability must be estimated.

 Depth range and hook-size potentially cause dome-shaped
selectivity.

 Largest individuals may be less available to sampling.

 QOver large changes in abundance (currently unobserved), gear may
saturate and index may be non-linearly related to biomass

* Only likely to occur for high abundance levels well above the
precautionary zone.

Coherent length- and age-frequency data provide basis for selectivity
estimation
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Hook and Line Survey Data Applications
Stock Assessments

Species

Data provided

Application

Bocaccio

Abundance index; length frequency;
length-weight relationship

2009, 2011, and 2013 stock assessments and updates

Vermilion rockfish

Abundance index; ages; length
frequency; length-weight relationship

2005 stock assessment and research in conjunction with
2013 data moderate assessments

Cowcod

Abundance index; ages; length
frequency; length-weight relationship

2013 stock assessment and research in conjunction with
the 2007 and 2009 stock assessments and updates

Greenspotted
rockfish

Abundance index; ages; length
frequency; length-weight relationship

2011 stock assessment

Yelloweye rockfish

Length-weight relationship

2009 stock assessment

Yellowtail rockfish

Length and weight data; otoliths for
ageing

Research in conjunction with 2006 stock assessment

Chilipepper;
Yellowtail rockfish

Whole specimens for
maturity/fecundity research

Ongoing research into the biology of both species

Blue rockfish

D

Length and weight data

VE NOAAFISHERIES

Research in conjunction with 2007 stock assessment




Independent Review — April 2012
Key Design/Methodology Findings

Recommendation/Finding

Action

Randomize angler position assignments

Initiated during 2012 survey

Conduct further examination into the
representativeness of sampling sites
relative to the region as a whole

Expanding camera sled operations to
collect visual seafloor observations at all
survey sites for habitat classification

Advised of potential bias associated
with indices generated from surveys
that include large unsampled areas such
as the CCA's

Exploring alternatives that would
provide data on important rockfish
species while avoiding or minimizing
mortality on overfished species




ATIC 0[: a o |
FRV or . Scientist- St?tlot‘s/
Survey Stations Scientist-
Charter Days
Days
NEFSC Spring & Fall Trawl | o\ piveiow | 746 | 1714 | 0.435
Surveys
SEFSC Spring & Fall Trawl | o\ 5 econ 1| 409 830 0.493
Surveys
AFSC Bering Sea/Aleutian | Commercial 1168 2112 0.553
Is. Trawl| Survey charter
NWFSC West Coast Shelf & Commercial 759 64 1333
Slope Trawl Survey charter
NWFSC Shelf Rockfish | Sportfishing
Hook & Line (2012) charter 121 69 1.754

P
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Hook and Line Survey: Strengths

« Effectively targets habitats not well-
sampled by trawl and acoustic surveys

* Provides information on strength of
Incoming year classes

» Methods are scalable and applicable to
areas currently not sampled

« Efficient charter operations
minimize costs

<4 * Improved industry-scientist working
relationship and a greater sense of buy-
In by industry into the research and
management process
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Hook and Line Survey: Challenges and Potential Solutions

Challenge Potential Solution

Limited geographic extent and large excluded Expand survey coverage into other areas of
areas limit applicability and introduce potential  interest
bias in resulting abundance indices

Expanding into areas not covered increases Explore adaptive sampling methods and the use
survey mortality which may be problematic for ~ of barotrauma mitigation devices for returning

species with very low annual catch limits (ACLs) particularly overfished species back to the sea

In areas of very high abundance, gear may Typically occurs at abundance levels well above

saturate and index may become non-linear the precautionary zone; analytical techniques
may be able to correct for occasional instances
of saturation

Paper data collection and manual data entryis ~ Explore automated data collection methods with
time consuming and can introduce errors into integrated QA/QC algorithms
the data

,pﬂ""“w
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